Pharmacology of delta2 glutamate receptors: effects of pentamidine and protons.
The properties of delta2 receptors, which have homology to glutamate receptors but are not gated by glutamate, were studied using the constitutively active Lurcher mutant delta2(A654T) expressed in Xenopus oocytes. The macroscopic current through delta2(A654T) channels in voltage-clamped oocytes was defined as the difference between the holding current measured in the presence of extracellular Na(+) and that in the presence of the large impermeant cation N-methyl-d-glucamine. A-to-T mutations in the delta1 subunit and in NMDA (N-methyl-d-aspartate) receptor subunits, at positions equivalent to delta2(A654T), did not produce constitutively active channels. The current through delta2(A654T) channels was reduced by pentamidine and 9-tetrahydroaminoacridine, antagonists that also inhibit NR1/NR2B NMDA receptors but not AMPA (alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid) receptors. Block of delta2(A654T) currents by these two antagonists was incomplete and weakly voltage-dependent, in contrast to the block of NR1/NR2B receptors, which was complete and strongly voltage-dependent. Pentamidine inhibited a constitutively active NR1(T648A)/NR2B NMDA receptor in a manner similar to its inhibition of a glutamate-gated wild-type NMDA receptor, but different from its inhibition of constitutively active delta2(A654T) receptors. Currents gated by delta2(A654T) were sensitive to the extracellular pH, being smaller at acidic than at alkaline pH, with a pH IC(50) value of 7.47 and a maximum inhibition of 70%. It is concluded that delta2(A654T) channels have some properties in common with NMDA channels but also have characteristics that are different from these receptors. Compounds such as pentamidine may be useful for studies of native delta2 receptors.